In this study, we assessed forty three chickpea genotypes (Cicer arietinium L.) at Calcutta University's experimental farm during rabi season 2014-2015 to estimate genetic parameters and nature of relationships of seed yield and its component characters. ANOVA revealed pronounced variation among the chickpea genotypes regarding all their eight characters studied. Higher magnitude of GCV and PCV along with high heritability as well as high genetic advance recorded for the traits viz., plant height, harvest index, pods per plant, seed yield per plant and 100 seed weight provide that these parameters were under the control of additive gene effects and effective selection could be possible for improvement of these characters. Positive and significant relationships were found with pods per plant, 100 seed weight and harvest index whereas the other traits showed positive but non-significant relationship with seed yield. Investigation regarding path analysis interpreted that all the traits, with the exception of plant height and branches per plant, had positive direct effect on yield. Pods per plant, 100 seed weight, harvest index, pod length and seeds per pod due to its highly positive both direct and indirect effect on seed yield could provide a good selection criteria for high yielding chickpea lines.
Introduction
The demand of pulse is progressively increasing due to its diversified uses in developing countries, where speedy increase in population has already outstripped the available food supplies. Among all the pulses, chickpea (Cicer arietinum L.) is the third leading pulse in the world and first in the South Asia because of its intrinsic nutritional value and nitrogen fixing ability. Apart from Indian subcontinent, its range of cultivation extends from the Mediterranean basin to the west Asian and North American region, Eastern Africa and Latin America. Globally, chickpea is grown on about 13.2 million hectare area with a production of 11.62 million metric ton and an average productivity of 880.4 kg/h (FAOSTAT, 2011). Despite its nutritional values and economic importance, the average yield of chickpea production in India is low and instable, which may be attributed to the evolution of cultivars with narrow genetic base making them vulnerable to constitutional stresses. Therefore, it is necessary to produce high yielding chickpea varieties considering their quantitative traits and make it more nutritious to supplement protein-deficient diets of the people than traditional varieties. The profitable yield can be obtained through simple selection of high yielding varieties according to breeding methods. Seed yield is a polygenically controlled complex character, direct selection of characters for seed yield could not be much more effective since there is presence of quantitative interaction; hence the importance should be given to yield contributing traits for selection of high yielding varieties (Singh, 2006) . For an efficient breeding program, a survey of genetic variability with the help of suitable parameters like genetic coefficient of variability, phenotypic coefficient of variability, heritability and genetic advance are absolute necessary (Gul et al.,2013) . The nature of relationships and their associations between seed yield and other traits are an also essential analytical procedure for improvement in grain yield. Correlation coefficients provide information of associations among two or more traits which aids in determining the most effective procedures for selection of superior genotypes, whereas path coefficient analysis enables us to determine the direct and indirect contribution of various traits toward yield. The present studies were undertaken to analyze the nature and magnitude of variability for seed yield and its components and to ascertain the association between seed yield and its related components for evolving superior high yielding chickpea varieties.
Materials and Methods
This study included forty three chickpea lines which are collected from NBPGR, some from Berhampore and some of them were local collection. 
Results and Discussions
Knowledge of genetic variation is a prerequisite for any improvements in traits as it helps to understand the magnitude of genetic variability which provides the basis for effective selection.
Analysis of variance
The analysis of variance revealed substantial variability among the lines for all the eight traits studied as the mean sum of squares showed significant differences for all the traits except pod length and seeds per pod. The results are shown in Table 1 . All the characters under study showed high range of variation due to diverse source of materials taken as well as environmental influence affecting the phenotypes.
Parameters of Genetic variability:
Genotypic and Phenotypic coefficient of variability, heritability, genetic advance and genetic advance as percent of mean estimates are presented in Table 2 . The coefficient of variability showed cumulative effects and higher magnitude among all the genotypes. The estimates of variation revealed that GCV was smaller than PCV indicating that the apparent variation was not only due to genetic changes but also due to the favorable influence of environment. This environmental effect could be due to heterogeneity in soil fertility status and other unpredictable factors (S. Heritability provides the assessment of amount of transmissible genetic variability from parent to offspring, happens to be the most important basic component that determines the genetic response to selection (Kumar G et al., 2015) . The heritability estimates were found to be high for 100 seed weight, harvest index, plant height and pods per plant, moderate for pod length, seeds per pod and the lowest value was branches per plant. Traits with higher value of heritability indicated little environmental contribution to the traits thus having a potential for large genetic determination whereas, low heritability indicated that the characters were highly influenced by environmental effect. According to Shumet and Addisu 2015, heritability alone provides no indication to make an efficient selection of individual genotypes for genetic improvement. Heritability in combination with intensity of genetic advance of the character provide good scope for further improvement in advance generation (Burton,1952 
Character Association Correlation Studies:
The correlation coefficient analysis is an important tool which provides symmetrical measurement of nature of interaction between various quantative traits to determinate the component characters on which selection can be based for genetic improvement in yield. Genotypic and Phenotypic Correlations among the traits studied pointed out the existence of several statistically significant relationships and are presented in Table 3 
Path Analysis
Correlation study is not enough to explain the true association between the traits. So, from this aspect path coefficient analysis has emerged as a powerful and widely used technique to partition the observed correlation coefficient into direct and indirect effects of independent variables (yield) on the dependent (component) variable to provide clearer picture of character associations for formulating efficient selection strategy ( Dalbeer et al., 2013) . Each yield component has a positive or negative contribution to overall expression of yield which could be indirect or direct through other component character. The direct and indirect effects of various yield components were given in Table 4 . Path analysis revealed that most of the traits had positive direct effect on seed yield. The highest direct effect on seed yield was exhibited by pods per plant . Most of the traits displayed positive indirect effect on seed yield through plant height, pods per plant, seeds per pod and 100 seed weight. All these major contributing traits to seed yield could therefore be used to improve seed yield in chickpea breeding program. However, from the residual effect of 0.6293, it can be interpreted that the share of all other possible independent variables contributing to the seed yield need to be studied.
Conclusion
The selection of genotypes for sources of favorable yield and quality in any improved breeding program will depend on the consistency of a cultivar's performance over environments. This study was conducted to provide information on the performance of forty three chickpea genotypes based on yield and its attributing traits. The high genetic variability, heritability and genetic advance as percent of mean for the traits viz, pods per plant, harvest index, 100 seed weight, plant height and seed yield per plant could be the appropriate selection criteria for better seed yield in chickpea. Considering the correlation coefficient and path analysis of various components with seed yield per plant and its related traits, an ideal chickpea genotype would be one with high pods per plant, high 100 seed weight and high harvest index value. In the future breeding program, more emphasis should be given to these identified traits while making selection for higher seed yield in chickpea 
